Hypomorphic phenotype of Foxn1 gene-modified rats by CRISPR/Cas9 system.
The Foxn1 gene is known as a critical factor for the differentiation of thymic and skin epithelial cells. This study was designed to examine the phenotype of Foxn1-modified rats generated by the CRISPR/Cas9 system. Guide-RNA designed for first exon of the Foxn1 and mRNA of Cas9 were co-injected into the pronucleus of Crlj:WI zygotes. Transfer of 158 injected zygotes resulted in the birth of 50 offspring (32 %), and PCR identified five (10 %) as Foxn1-edited. Genomic sequencing revealed the deletion of 44 or 60 bp from and/or insertion of 4 bp into the Foxn1 gene in a single allele. The number of T-cells in the peripheral blood lymphocytes of mutant rats decreased markedly. While homozygous deleted mutant rats had no thymus, the mutant rats were not completely hairless and showed normal performance in delivery and nursing. Splicing variants of the indel-mutation in the Foxn1 gene may cause hypomorphic allele, resulting in the phenotype of thymus deficiency and incomplete hairless. In conclusion, the mutant rats in Foxn1 gene edited by the CRISPR/Cas9 system showed the phenotype of thymus deficiency and incomplete hairless which was characterized by splicing variants.